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due to the high tides. No loss of life is reported, and vessels corning 
in later, while damaged to some extent as to rigging and sail, rodc 
safely through the storm. 

The captain of the steamship E p n a  reports that he first encoun 
tered the storm in t h e  Gulf Monday, August 12, at  230 p. m., wit1 
wind 20 to 30 miles, which gradually increased throu h Tuesday anc 
Wednesda , until a maximum was reached Thursday tetween 2 and i 
p. m., the {arometer falling steadilyall the while. The wind waa esti 
mated to be between 6Oand i o  miles an hourfrom thesoutheast. Tht 
Gulf was very rough, and waves broke over thefunnels. Between tht 
hours of 5 and 7 p. m., Thursday, there was so much @pray that it wat 
impossible to see where the boat was oing. The captain and tlie en 
tire crew had remained o n  watch for tfree days and nights, and wert 
in an exhausted condition when they reached port Friday morning. 

The secretary of the Chamber of Commerce informed me that thc  
amount saved by the warnings could not be estimated, but would ag 
gregate several millions of dollars. 

Aside from advices issued in connectioii with the middlt 
Gul€ coast storm, no special forecasts or waruings were re. 
quired in the United States ; neither were hurricane warn. 
iiigs ordered, nor were they needed, in the West Iudies. 

The forecast center for the nest Gulf district was closed a1 
Galveston, Tex., August 5, and opened a t  New Orloaiis, La. 
August 8, 1901. 
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For graphicpreseiitatioii of the 9 highe rnd lows see C1 
I and 11.-Geo. E. Hunt, Ch,itj Clerk Forecast Division. 

RIVERS AND FLOODS, AUGUST, 1901. 
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The Mississippi River mean stage was about 3.5 feet lower 
than during July, 1901, with the greatest fall below the mouth 
of the Ohio River. The fall was pteady throughout the month 
above Cairo, Ill., but below that place it was interrupted about 
the middle of the month by heavy rains and for ten days 
thereafter there was a steady rise, the maximum stages occur- 
ring between the 27th and 31st. The maximum stage of 11.4 
feet a t  New Orleans, La., on the lSth, however, was due neither 
to the rain nor to the rise from the upper river, but to back- 
water from the high Gulf tide that occurred during the trop- 
ical storm in progress a t  that time. 

The Missouri and Ohio rivers presented nothing of special 

interest, and both were somewhat lower than during the pre- 
ceding month. 

I n  the Tennessee, Cumberland, and the rivers of the South 
Atlantic States, conditions were widely different, the heavy 
rains of the middle of the month causing flood stages gen- 
erally, except along the Cumberland where the danger lines 
were hardly reached. I n  the Tennessee, danger line stages 
were general from Chattanooga to the mouth of the river. 
The foliowing report on the general conditions of the Ten- 
nessee River for the month, from the head waters to Bridge- 
port, Ala., was prepared by Mr. L. M. Pindell, official in charge 
of the United States Weather Bureau office a t  Chattanooga, 
Tenn. 

Tlie month opened with the river below the safe navigable stage for 
large boats and with a continuation of the drought which had prevailed 
since June 8. On the 5th, light rain was reported over the river sys- 
tem with a slight rise at Clinton, Tenn., and a storm center over the 
lower Mississippi Valley which moved northeastward to north Georgia, 
producing heavy rains in front of its center ranging from 0.91 inch at 
Kingston, Tenn., to 3.24 inches at Rogersville, Tenn. The storm then 
moved northward along the Atlantic coast with heavy rain over the 
extreme headwaters. The French Broad and Holston rivers rose 
rapidly, rroducing a 10-foot rise at Knoxville, Tenn., by th? morning 
of the 7t 1 and opening navigation at Chattanooga, Tenn. l’he river 
then rose to 12.3 feet by 8 a. m. of tlie 9th and afterwards fell slowly. 
Light drift was general on the 8th, 9th, and 10th. Rain hegan on the 
10th and continued on the 11th and I t h ,  but was not very heavy ex- 
cept at Riverton, Ala., where 1.68inches fell in twenty-four hoursend- 
iiig 8 a. m. of the 11th. On the 13th heavy rain was reported over the 
Tennessee Valley, the headwaters, and in North Carolina, and contin- 
ued on the 14th and 15th over the same sections, extending also into 
South Carolina, Geor ia, and Virginia. This heavy rain very probably 
resulted from the inffuence of the 8torm which was centered over the 
Gulf and which moved northward, east of the Mississippi River from 
the 14th to l i th,  accompanied by lieavy rains. The tributaries rwe 
rapidly after the 13th, and on the 15th a rise of 13 feet waa reported 
at  Chiton, nith the river 1.7 feet above the danger line, 10.5 feet at  
Kingston, 6.5 feet at  Knoxville, and 7.5 feet at Chattanooga. Clinton 
had a rise of 20.9 feet in forty-eight hours and Kingston 14 feet. On the 
16th at  8 a. m. the river at  Chattanooga stood at 57.3 feet, showing a 
rise of 13.3 feet in twenty-four hours. 

All the tributaries, and the Tennessee, at Knoxville, were falling at 
S a. m of the 17th, but still rising slowly at Chattanooga. The water 
passed the danger line at  Chattanooga at  11 a. m. and reached the crest 
of 53.8 feet between 11 p. m. and 12 m. The reports were all delayed 
on the lqth, but when received, thefollowing flood warnings were sent to 
Knoxville and Kingston. To Knoxville: “Additional advices from 
headquarters indicate rapid rise in river, and it will ;each 26 or more feet 
at Knoxville by Thursday noon.” To Kingston: Heavy rains over 
headwatersof Clinch; river will riserapidly, reaching 20 or more feet by 
to-morrow night (15th); notify river interests.” On the 15th when 
Clinton reported a 13-foot rise t h e  following flood warning was sent to 
Kingston: “ River at Kingston will reach 31 or 33 feet. Heavy rise 
and rainfall above you.” On the 15th the conditions justified a pre- 
diction of from 3.8 to 40 feet at Chattanooga by Saturday morning, but 
on the afternoon of the 16th the crest was lowered to 36 feet by Satur- 
day noon or el-ening. The river interests above this city had from 
thirty-six to forty-eight hours notice, and at  and below this city from 
two to seven days warning. The lower river interests weie kept posted 
by bulletius and telegrams as to the conditionsand forecasts. The loas 
was not as heavy as anticipated owing to prompt measures taken. Con- 
aiderable damage occurred on the Southern Railway near the Watau a 
River, also on other roads in that vicinity. The road beds were made 
loft by the continuous heavy rains and trains ran slow and cautiously. 
The river bottoms suffered the most; all crops being practically ruined. 
I‘he drift was heavy from the 15th to the Kth, and consisted of live 
hogs, dead animals, small biiildings, fences, trees, logs, etc. This rise 
n August was unprecedented, passes all recollection of the oldest inhab- 
tants, and breaks all records aa to tide in river and amount of rainfall. 
During this freshet the heaviest rainfall forthe period and for twenty- 
our hours was at  Clinton. From 8 a. m. August 10, to 8 a. m. August 
IS, or in eight days, the total amount of rainfall at each station in the 
Ceunessee River system waa as follows : 

Inohes. 
Asheville, N.C ..................................... 3.61 
Murphy, N. C ...................................... 4.87 
Bryson,N.C ...................................... 6.98 
Speers Ferry, \.a ................................... 5.47 

Greeneville, Teiin.. ................................ 4.58 

Tazewell, Tenn.. ................................ 8.07 
Bluff City, Tenn.. .................................. 4.67 

Rogersville, Tenn.. ................................ 4.18 
Clinton, Tenn .................................... Y . 8 0  
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Inches. 

Kingston,Tenn.. .................................. 8.85 
Charleston, Tenn. .................................. 4.37 

Bridgeport., Ala. ................................... 9.90 
Florence, Ala.. ..................................... 6. iCl 
Riverton, Ala . .  ................................... 7.96 

Knoxville,Tenn.. .................................. I;. 95 

Chattanooga, Teun ................................. 5.92 

Special 3 p.m. river observations were received from all the river 
stations, including Charleston, Tenn., on the 15th, lGth, and 17th. 

It is estimated that $100,000 would hartlly cover the clamage to crops 
in the lowlands near the Tennessee River between Chattanooga and 
Florence; the farmers state that the crop left will not yield over an 
average of a quarter of a bale of cotton to the acre and about eight 
barrels of corn will he made. The river remained above the danger 
line two days at Bridgeport and seven days at  Florence and Riverton, 
lasting until the 96th at  Florence and one day later at Riverton. 
Mr. J. D. Bladgen, Observer temporarily in charge of the 

United States Weather Bureau office a t  Cairo, Ill., made the 
following report on the high water in the lower Tennessee 
from Florence, Ala., to its mouth : 

Heavy rains over the upper Tennessee watershed August 13, 14, 15, 
and 16 caused the river to rise. At Florence. Ala., the rise Legan on the 
16th and at Sohnsonville, Tenn., on the 17th. 

The crest stage reached Florence at  noon of the 92d and Johnson- 
villeon the 27th. The danger line was exceeded at Florence by3  
feet, and at  Johnsonville by 6.6 feet. 

Warnings were telegraphed to Florence and Johnsonville on the 
17th; on the receipt of the warnings at both places bulletins were 
posted and all interested were notified by telephone. 

All movable properly that would be damaged by the water was re- 
moved to a place of safety; consequently all the damage done was to 
growing crops in lowlands; all such crops were destroyed. 

The predicted stage at Florence was 18 feet; the stage reached \vas 
19 feet; at  Johnsonville, predicted stage, 25 feet; stage reached, 5 . 6  
feet. 

Heavy rains occurred over the upper Tennessee watershed after the 
warnings-were sent out, and it is probably from this cause thst a 
higher stage was reached than was at  first anticipated. 

The floods in the James, Roanoke, aud Cape Fear rivers 
did not assume extensive proportions, although a t  some places 
they neared or somewhat exceeded the danger lines. Local 
warnings were issued for all three rivers, and portable prop- 
erty, liable to damage by overflow, removed to places of 
safety. Some slight damage was done to growing crops in 
the bottom lands. 

Concerning the floods in the rivers of South Carolina, Mr. 
L. N. Jesunofsky, o5cial in charge of the United States 
Weather Bureau office a t  Charleston, S. C., reported as 
follows : 

There were three distinct flood periods within the streams of South 
Carolina during August, 1901, as follows: 7th to.lOth, 15th to Wth, sild 
24th to 30th. Excessive rainfall of 6.50 to 4.50 inches ovek the catch- 
ment basins of the Wateree, Petlee, andcongaree rivers on the 5th and 
6th. produced exceedingly rapid stream-flows at  Camden, Cheraw, and 
Columbiaon the 7th and 8th. At Caniden, the danger line was reached 
during the early morning of the 7th, the highest gage reading attained, 
50.2 feet, or 5.2 feet abovedanger line, being at tlie Y a. m. observation 
of the 8rh. The stream at Cheraw rose 37 feet during the night of the 
6th and morning of the 7th. By the morning of the 9th it had reaclied 
a gage reading of 3ti.2 feet, or 5.2feet above the danger line. The Con- 
garee, at  Columbia, rose 10.2 feet during the 7cli and Sth, without 
reaching the danger line, and began to rapidly receile on the 9th. 

The central Gulf hurricane of the 13-ltitli produced heavy recipita- 
tion of 4 to 6.50 inches over the northwesterii section of this itate, and 
the western and central portions of North Carolina, causing rises of 
13.3 feet at  Camden, 31.1 feet at Cheraw, and 10.1 feet at C:olumbiailur- 
ing the 14th, 15th, and 16th, the gage 1ieigtitRaveraging 2 feetabove the 
danger lines on the lGth, l i th ,  and 18th at  the places mentioned. 

Frequent, and at  times heavy, local rains during the last decade in 
the extreme upper sections of this State and western North Carolina 
elevated the streams 8.1 feet at Camden on the 24th antl %th, and 5.9 
feet at Cheraw and Columbia on the 4 t h  and 29th. The Wateree, at 
Camden, remained at and slightly above the danger line on the Wli, 
35th, and 26th. The Congaree reached the danger line on the I‘Jth, 
after which it began to rapidly recede. The freshets on the upper 
Pedee of the 7th. Sth, and Oth, and the 14th, 15th, and 16th produced 
one general flood only upon the lower Pedeeat Smith’s Mills, from the 
15th to the 28th, mvhen the stream heights, at the latter point, varied 
from the danger line, 16 feet, to 17.6 feet, or 1.6 feet above the danger 
line. Almost the same conditions were observed upon the Santee as 

- 
upon the lower Pedee. The flood waters upon the Wateree and Con- 
garee of the 6th to 18th reached the lower tjantee at  St. Stephens at 8 
a. m., of the 23d, when the gage registered Efeet,  the point of danger, 
and remained at that point until S a. m., of the 38th. The streams were 
above the danger lines on the following dates: A t  Camden from the 7th 
to the 9th, 15th to 2lJth. and 24th to 36th. At Cheraw from t h e  7th to 
the 10th. and 15th to 18th. At  Columbia from the 16th to thelgth, and 
on the 29th. At Sniith’R Mills fro,m the 14th to the 29th. and at  St. Ste- 
phens from tlie 24tli to the 2Sth. There is no record of three floods hav- 
ing occurred in tlie streams of South Carolina, previously. during any 
single month since the establishment of the Routh Carolina river ser- 
vice i n  1891. Timely warnings of the Wateree, Pedee, and Congaree 
floods were telegraphed from this office. 

There was very much delay in t h e  harvestiig of rice on the lower 
Black. lower Pedee, lower \Vaccamaw, and lower Hantee rivers during 
the entire month, on account of the freshet water being elevated higher 
than that. in the submerged rice fields, and preventing the drainage of 
the fields themselves. I n  many cases rice was entirely spoiled for the 
want of dry 6elds in which to cut and stack it. Considerable delay 
upon the construction of the lock and dam at Granby, S. C., on t h e  
Congaree, I2  miles below Columbia, 8. C., under the Supervision of the 
U. S. Engineer Corps, was experienced throughout the month, owing 
to the numerous freshets. Heavy rains of the I4th, 15th. and 16th 
caused several washouts upon the railwa s in Greenville and Spartan- 
burg counties, 6. C., anil in Hudson and Yolk counties, N. C., delaying 
travel for one day. Several toll bridges, wooden structures, leading 
over Lynch River, in Florence County, 8. C., were either washed away 
or loosened from their fastenings by the recent floods. Florence 
County has had very heavy espense this year in repairing bridges, 
roads, antl causeways damaged by floods. Several of the bridges en- 
dangered are the most important in the county, since they are the most 
frequently used by citizens in going to and from the Court House at 
Florence. 

Along the Coosa and Alabama rivers and their tributaries 
the stages reached were iiot unusual, yet, owing to their oc- 
currelice at a critical time when there was great danger to 
all crops in the lowlands, much unavoidable loss and dam- 
age occurred. All  property, however, that could be carried 
to higher ground was saved through the very accurate and 
timely warnings that were issued hy the Weather Bureau. 
The followiiig description of this flood was prepared by Mr. 
I. G. Gardiner, Observer temporarily in charge of the Uuited 
States Weather Bureau ofice at  Montgomery, Ala. 

The morning report of the lGth showed heavy rainfalls over the en- 
tire watershed, averaging considerably over an inch at Canton, Resaca, 
Rome, and Tallassee, and over two and one-half inches at  Gadsden, 
Wetumpka, and Montgomery, with rain still falling at all Georgia sta- 
tions. Warnings were immediately issued for rapid, but not danger- 
ous rises, and a 90-foot stage was forecast for Montgomery; at the 
same time special 3 p. m. reports were called for. The latter showed 
a cessation of rainfall indicating no necessity for a special bulletin at 
that time. On the morning of the 17th Canton reported a fall of 
nearly one foot; other stations a rise of two to five feet. Additional 
rains occurred quite generally on the 17th and ISth, and on the morn- 
ing of the 19th, with a secondary rise coming in the Etowah at  Canton, 
warnings were issued to all interested points, and the danger line 
stage was forecast for Garisden. The rainfall was very light on the 
morning of the IOth, and x fall of nearly two feet was reported in the 
Etowah; still, considering the volume of water then in the rivers, the 
danger line stage at  Gadsden was adhered to, anil the expected stage 
at  Montgomery raised to slightly above 30 feet. On the morning of 
the 2lst reports showed quite general though moderate rains, with 
another secondary rise of 2 feet at  Canton, at which point it was still 
raining, and the previously estimated stages at Gadsden and Mont- 
gomery, danger line and slightly above 30 feet, respectively, were ex- 
pected to be exceeded, and forecasts so made and disseminated. Ad- 
ditional heavy rains of about one and one-half inches occurred at 
Georgia stations on the ‘tat, and upon receipt of this information in 
the morning reports of the 22d a forecast of a 22-foot stage at  Mont- 
gomery was made, wide dissemination of this information made, and 
farmers were notified to take every precautionary measure. Special 
reports at 2 p. m. warranted this office in raising the forecast stage 
at  Montgomery to 33 feet, and the public was so advised; at the same 
time Lincoln, Ala., was advised of flood stages for that place during 
the succeeding two or three days. The rivers rose steadily and at- 
tained the folloivinp reported stages: Gadsden, 20 feet; Wetumpka, 26 
feet; Montgomery, ’73 feet. 

I n  view of the prolonged and intermittent rainfall and the perplex- 
ing secondary rises setting in at critical stages lower down the river, it  
is thought that a more perfect forecast could not possibly have been 
made. Probably at no time in the previous history of the river service 
in this section was more perishable property jeopardized, and though 
the stages attained in the rivers were not very high, still the unavoid- 
able damage to lowland crops was very heavy. When due considera- 
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also, being unavoidable. I n  other cases, where lowland corn was siif- 
ficiently matured for forage, many acres devoted to this grain were cut 

no warnings could have averted. 
The local press was most accommodating in disseminating the infor- 

mation, and warmly complimented tke Bureau upon the timeliness 
and value of the warnings. 

The stages in the Black Warrior and lower Tombigbee riv- 
era, while not quite reaching the danger lines, were,. never- 

and saved. At least $%,ooo damage was done by thls freshet, which 

range a t  134 river stations are given in Table VII. Hydro- 
grape for typical points on Beven principal rivers are showlj 

St- Louis, nIemphis, Vicksburg, and New Orleans, on the Mis- 
sissippi; Cincinnati and Cairo, on the Ohio; Nashville, on 
the Cumberland ; Johnsonville, on the Tennessee ; Kansas 
City, on the Missouri; Little Rock, on the Arkansas; and 
Shreveport on the Red.-H. C .  Frankenfield, Forecast Of- 

on Char t  v. The selected for charting are : Keokuk, 

ULIMATE AND CROP SERVICE. 
BY JA-E BLBBY. Chief of Climate and Crop Servloe Dlvlslon. 

ties,- was below the normal and was unevenly dis&ihuted. Cottun 
continued in fair to good condition, but it was still shedding and being 

The following summaries relating to the general weather 
and crop conditions are furnished by the directors of the 
respective sectious of the Cliniate and Crop Service of the 
Weather Bureau. 
LTemperature is expressed in degrees Fahrenheit and precipitation in inches and 

hondredths.] 
Alabama.-The mean temperature was  78.G0, or 1.0' below normal; 

the highest was  104', at Decatur and Madison on the 3d, and the low- 
est, 54O, at Maple Grove and Scottsboro on the 1st. The average pre- 
cipitation was 8.86. or 3.42 above normal; the greatest monthly amount, 
16.75, occurred at  Daphne, and the least 3.30 at Evergreen. . .  . Vh- ,n..nml -.,:- ..n4...4 t-.... &I... ,,&I! &- n9.a -.~- ---I-- .--. - 

Some tomatoes and irish potatoes-were planted; strawberry plants 

the greatest monthly amount., 2.50, occurred at Mammoth Tank, while 
none fell at about half of the stations. 

Favorable weather prevailed during the month, and crops matured 
rapidly. I n  some localities, however, the com aratively low tempera- 
ture retarded the development of grapes a n 8  late deciduous fruits. 
Heavy crops of wheat and barley have been harvested and mostly 
thrashed. The labor troubles are seriously interfering with shipments 
of grain and fruit.-G. H. Willson. 

Colorudo.-The mean temperature was 68.2', or 1.4' above normal; 
the highest was 105'. at Delta on the 2d. and the lowest, 30°, at Wagon 
Wheel Gap on the 13th and at  Breckenridge on the 21st. The average 
precipitation was 2.29, or 0.75 above normal; the greatest monthly 
amount, 0.53, occurred at  Yuma, and the least, 0.36, at Marshall Pass. 

One of t.he wettest Au~usts in thirteen vears. PreciDitation came too 

of themonth, together with canals running full, t.he outlook in the 
irrigated districts for good fall crops is very promising. In the lower 
valley of the Colorado citrus trees are heavily fruited and are of thrifty 
appearance. The range is in escellent cont1ition.-L. X. Dq, Jr. 

A&atms.-The mean temperature was 80.5O, or 1.5' above normal; 
the highest was lOY', at Jonesboro and New ort on the 3tl. a i d  the 
lowest, 52', at Arkadelphia on the 7th and at hond on the 23d. The 
average precipitation was 2.95, or 0.25 below normal; the greatest 
monthly amount, 3.05, occurred at  Lutherville, and the least, 0.58, at 
Fort Smith. 

Temperatures were high and the rainfall was very unevenly dis- 
tributed during the first week of the month. Cotton improved in most 
sections, but was small and was shedding badly in mnie localities. 
Early corn was a decided failure, but the late planted showetl some 
slight improvement. The second and third weeks the weather was 
characterized by temperatures about nurnial and rain in most sections, 
but unevenly distributed. Cott.oii was fair to good in most sections, 
but continued to shed and was being further damaged by rust. Late 
corn improved generally. During the closing days of the month higher 
temileratures Drevailed and the rainfall. while heavv in some locali- 

form and seasonal. The Temperature changes were dight; the a;erage 
temperature was about normal. Cane made good growth, but in some 
localities received too much moisture. The frequent showers inter- 
fered with field work. I n  Pinar del Rio sowing of tobacco seed beds 
was impeded by heavy rains; in other tobacco sections fair progress 
was made with beds and preparation of tobacco land. Small c rop  
suffered somewhat from excessive moisture, but in most districts they 
made good advancement.- W. B. Stockman. 

Plolich-The mean tem erature was 80.4', or 1.0' below normal; the 
highest was 99', at MiddleEurg on the 1st. Micanopy on the S t h ,  and 
Middleburg on the 31st. and the lowest, 84',at DeFuniak Springs and 
Mariannaon the4th. The average precipitation was 10.68, or 3.09 above 
normal ; the greatest monthly amount, 19.75, occurred at Earnestville, 
and the leaet, 4.01, at St. Augustine. 

Although precipitation averaged decidedly above the normal, the 
distribution was far from satisfactory. It was somewhat local, as 
evidenced by the wide range in monthly totals. The month was gen- 
erally favorable for corn, but cotton had many setbacks. Excessive 
rains caused rust and shedding and at the end of the month picking 
was retarded by frequent showers. Cane, cassava, citrus fruits, sweet 
potatoes, and minor crops did very well. During the latter part of the 
month there was much activity in preparing lands for fall vegetables. 


